Probing the nucleotide binding sites in T7 RNA polymerase using cibacron blue.
T7 RNA polymerase (T7 RNAP) is an enzyme that utilizes ribonucleotides to synthesize the nascent RNA chain in a template-dependent manner. In this work we have studied the interaction of T7 RNAP with cibacron blue, an anthraquinone monochlorotriazine dye, and its effect on the function of the enzyme. T7 RNAP binds to the dye in a bi-phasic manner. The first phase of the binding is characterized by a high affinity (Kd in the nanomolar range) and reversible inactivation of the enzyme. The second binding site is the common substrate binding site. The association of the dye with T7 RNAP is a good model to understand the physiological significance of a high affinity binding of the initiating nucleotide, GTP, earlier reported from our laboratory. The results will be discussed to understand the role of the high affinity GTP binding.